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This listing of claims will replace all prior versions of claims in the application. Applicants, 
believe that the listing reflects the claims as currently pending in the ^plication. No new 
amendments are introduced in this paper. 

Listing of Claims; 

1 . (previously presented) A pharmaceutical composition for reducing oxidative damage or 
delaying senescence comprising an orally administrable effective unit dosage of a primary N- 
hydroxylamine or a pharmaceutically acceptable salt thereof and substantially free of a nitrone 
corresponding to the hydroxylamine, wherein the hydroxylamine has the general formula, 

NHOHCR1R2R3, 

wherein Ri, R2 and R3 are independently selected from: hydrogen, substituted or unsubstituted 
(C1-C18) alkyl, alkenyl, alkynyl, aryl, oxyl, acyl, carboxyl, amino, nitro, nitroso, oxime, 
hydrazone, azo, thiol, sulfonyl and halide. 

2. (original) A composition according to claim 1, wherein the dosage is from 100 ug to Ig. 

3. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
and R3 is selected from unsubstituted (C1-C18) alkyl, alkenyl and alkynyl. 

4. (previously presented) A composition according to claim 1 , wherein at least one of Ri, 
R2 and R3 is selected from unsubstituted (C1-C18) alkyl, cycloalkyl, alkenyl and alkynyl, and 
said at least one of Rj, R2 and R3 is selected from: CH3-(CH2)tai, (CH3-(CH2)n2-)2 CH, (CH3- 
(CH2)„2-)3, cyclopentyl, cyclohexyl, (CH2 =CH-CH2)n3 and (CH =C-CH2-)n3, wherem nl - 1 to 
18,n2 = l tol7andn3 =lto3. 
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5. (previously presented) A composition according to claim 1 , wherein the hydroxylamine 
is selected from: 

N-methylhydroxylamine, N-(n-decahexyl)hydroxylamine, 

N-ethylhydroxylamine, N-(n-decaoctyl)hydroxylamme, 

N-n-propylhydroxylamine, N-isopropylhydroxylamine, 

N-(n-butyl) hydroxylamine, N-sec-butylhydroxylamine, 

N-(n-pentyl)hydroxylamine, N-t^-butylhydroxylamine, 

N-(n-hexyl)hydroxlamine, N-cyclohexyUiydroxylamine, 

N-(n-heptyl)hydroxylaiDine, N-cyclopentylhydroxylamine, 

N-(n-octyl)hydroxylamine, N-(2-propene)hydroxylamine, 

N-(n-nonyl)hydroxylaniine, N-(3-butene)hydroxylamine, 

N-(n-decyl)hydroxylamine, N-(2-propyne)hydroxylamine and 

N-(n-dodecyl)hydroxylamine, N-(3-biityne)hydroxylamine. 

6. (previously pres^ted) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted aryl. 

7. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted aryl, and said at least one of Ri, R2 and R3 is selected 
from: mono, di, or tri methyl, methoxy, halo, nitro, amino, hydroxyl and substituted or 
unsubstituted phenyl, naphthyl, antfaryl, phenantbryl, pyridyl, quinolinyl, imidazolyl, 
benzoxazolyl, pyrrolyl, fiiranyl, piperidinolyl and tetrahydrofiiranyl. 

8. Q>reviously presented) A compositi<^n according to claim 1, wh^ein the hydroxylamine 
is selected firom: 

N-benzylhydroxylamine, N-(l ,3-diaminobenzyl)hydn>xylainine. 

N-(n-nitiobenzyl)hydroxylamine, N-(l 3-hydroxyben2yl)hydroxylamine, 
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N-(ii-methylben2yl)hydroxylamme, 
N-(n-chlorobenzyl)hydroxylaniine, 
N-(ii-aminobenzyl)hydroxylamine, 
N-(n-hydroxybenzyl)hydroxylamine, 
wherein n is selected from 1, 2, 3, 4, 5 and 

9. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (Cl-Cl 8) oxyl. 

10. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) oxyl and said at least one of R,, R2 and R3 is 
selected from: hydroxyl, hydroxyalkyl (H0-^CH2)niX hydroxyaryl selected from benzylalcohol, 
phenol and naphthol, alkoxy (0(CH2)hi) and aryloxy selected from phenoxy, benzyloxy and 
naphthyloxy, wherein nl= I to 18. 

1 1 . (previously presented) A composition according to clahn 1 , wherein the hydroxylamine 
is selected from: 

N"(hydroxymethyl)hydroxylamine, 
N-(2-hydroxycthyl)hydroxylamine, 
N-(3-hydroxypropyl)hydroxylamine, 
N-(4-hydroxybutyl)hydroxylamine, 
N-(6-hydroxyhexyl)hydroxylamine, 
N-( 1 2-hydroxydodecyl)hdyroxylamine, 

12. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (Cl -CI 8) alkylcarboxyl or arylcaiboxyl. 
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N-(2,4-diaminobenzyl)hydroxylamine, 
N-(2,4-dihydroxybenzyl)hydroxyIamine, 
Imidazole-2-methylhydroxylamine and 
BeDzoxazole-2-metfaylhydroxylamine, 



N-(methoxymethyl)hydroxylfflnine, 
N-(methoxy€thyl)hydroxylamine, 
N-(methoxyisopropyl)hydroxylaniine, 
N-(benzyloxymethyl)hydroxylamine and 
N-(4-hydroxymethylbenzyl)hydrbxylamine, 
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1 3 . (previously presented) A composition according to claim 1 , wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) alkyi or aryl carboxyl and said at least one of 
Ri, R2 and R3 is selected fix>m carboxyalkyls and benzyl. 

14. (previously presented) A composition according to claim 1, wherein the hydroxylamine 
is selected from: 

N-(carboxymethyl)hydroxylamine, N-(5-carboxypentyl) hydroxylamine, 

N-(2-carboxyethyl)hydroxylamine, N-(6'Cari)oxyhexyl)hydroxylamine, 
N-(3-carboxypropyI)hydroxylamine, N-(4-caiboxybenzyI)hydroxylamine and 

N-(4-cari)oxybutyl)hydroxylamine, N-(12-caiboxydodecyl)hydroxylamine. 



15. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) ester. 

16. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) ester and said at least one of Ri, R2 and R3 is 
selected from alkyl (C 1 C 1 8) and aryl esters. 

1 7. O^reviously presented) A composition according to claim 1, wherein the hydroxylamine 

is selected from: 

N-(acetyloxymethyl)hydrox5damine, 

N-(acetyloxyethyl)hydroxylamine, 

N-(acetyloxypropyl)hydroxylamine, 

N-(propyIcarbonyloxy)metliylhydroxylamine, 

N-(butylcaiboxyloxy)methylhydroxylamine, 

N-(tert-butyloxycarboxyl)methylhdyroxylamine, 

N-(benzyloxycarbonyl)methyIhydroxylamine, 

N-(phenyloxycarbonyl)methylhydroxylamine, 
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N-(3-pyridyloxycarbonyl)iTiethylhydroxylaraine and 
N-{beiizoxazol-5-K>arbonyloxy)methylhydn)xylaiiime. 



1 8. (previously presented) A composition according to claim 1 , wherein at least one of R|, 
R2 and R3 is substituted or unsubstituted (C1-C18) caibonyl. 

19. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted carbonyl and said at least one of Ri. Rj and R3 is 
selected from alkyl (CI - C18) caibonyls and aryl carbonyls. 

20. Q)reviously presented) A composition according to claim 1, whorein the hydroxylamine 
is selected from: 

N-(acetyl)methylhydroxylamine, N-(phenylcarbonyl)methylhydroxylamine 
N-(ethylcarbonyl)methylhyd[roxylamine, and 

N-(butylcarbonyl)methylhydroxylamine, N'<benzylcarbonyl)methylhydroxylamine. 

21 . (previously presented) A composition according to claim 1 , wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted alkyl(Cl-C18) or aryl amino. 

22. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted alkyl (C1-C18) or aryl amino and said at least one of Ri, 
R2 and R3 is selected fix)m primary alkyl amine selected from methylamine, ethylamme, 
propylamine, butylamine and hexylamine, secondary amine selected from dimethylamine, 
diethylamine and dipropylamine, tertiary amine selected from trimethyl and trietylamine, and 
quartemary amine selected from tetramethyl and tetra-ethylammonium salts. 

23. (previously presented) A composition according to claim 1, wherein Ae hydroxylamine 
is selected from: 
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N-aminomethylhydroxylamine, 

N-(2-aminoethyl)hydroxlamirie, 

N-(N-methylamino)methylhydr6xylamine, 

N-(N,N-<iimethylammo)inethylhydroxylaimiie, 

N-<N,N,N-trimethylaiiimommn)methylhydn)xylamm 

N-(3-aininopropyl)hydroxylaniine, 

N-(6-aniinohexyl)hydroxylamine, 

N-(4-amiiiobenzyl)hydroxylaimiic, 

Hydroxylamine -l-methylpyridinium and 

Hydnoxylamine- 1 -methylquinolinium. 

24. Q>reviously presented) A composition according to claim 1 . wherein at least one of Ri, 
R2 and R^ is substituted or unsubstituted (C1-C18) allqrl or aryl nitro. 

25. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted alkyl(Cl-C18) or aryl nitro and said at least one of R,, 
R2 and R3 is selected from alkjdnitro selected from nitromethyl, nitroethyl, nitropropyl, 
nitrobutyl, nitropcntyl, nitrohexyl and nitrobenzyl, and aryhiitro selected fix)m nitrophenyl and 
nitronaphihyl. 

26. (previously presaited) A composition according to claim 1, wherein die hydroxylamine 
is selected from: 

N-(nitromethyl)hydroxylamine, N-(5-mtrDpentyl)hydroxylamine, 
N-(2.mtroethyl)hydroxylamine, N-(6-nitrohexyl)hydix>xylamine, 
N-(3-iiitropropyl)hydroxylainine, N-(4-mtrobenzyI)hydroxylamine and 

N-(4-mtrobutyl)hydroxylamine, N-(2,4-dinitrobenzyl)hydroxyIamine. 
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27. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) nitroso. 

28. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) nitroso and said at least one of Ru R2 and R3 
is selected from aliphatic nitrosoamines and aromatic nitroso. 

29. (previously presented) A composition according to claim 1 , wherein the hydroxylamine 
is selected from: 

N-(N-methyl-N-nitroso-amino)methyl hydroxylamine, 
N-(N-methyl-N-nitroso-2-amino)ethyIhydroxylamine, 
N-(N-methyl-N-nitroso-3-amino)propylhydroxylamine and 
N-(p-nitroso)benzylhydroxylamine. 

30. (previously presented) A con^sition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted oxime. 

31. (previously presented) A conq)osition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (Cl-Cl 8) oxnne and said at least one of Ri, R2 and R3 is 
selected from: acetaldoxime, propionaldoxime, butanaldoxime and benzaldoxime. 

32. (previously presented) A composition according to claim 1 , wherein the hydroxylamine 
is selected from: 

Acetaldoxime-3-hydroxylamine, Butanaldoxime-S-hydroxylamine and 

Propionaldoxime-4-hydroxylamine, (4-benzaldoxime)l-methyihydroxylamine. 

33. (previously presented) A composition according to claim I, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) hydrazone. 
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34. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) hydrazone and said at least one of Ri, R2 and 
R3 is selected from: acetaldehyde hydrazone, propanaldehyde hydrozone, butanaldehyde 
hydrazone and phenylhydrazone. 

35. O^reviously presented) A composition according to claim 1 , wherein the hydroxylamine 
is selected from 

1-hydroxylamine-acetaldehyde hydrazone, l-hydroxylamine-butanaldehyde hydrazone 
1-hydroxylamine-propanaldehyde and 

hydrazone, 1-hydroxylamme-benzylaldehyde 

hydrazone. 

36. previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted azo. 

37. (previously presented) A composition according to claim 1 , wherein at least one of Ru 
R2 and R3 is substituted or unsubstituted azo and said at least one of Ri, R2 and R3 is selected 
from: azobenzene, p-(phCTiylazo)benzyl and p-diazobenzyL 

38. (previously presented) A composition according to claim 1, wh«:em the hydroxylamine 
is selected from: 

N-(p-phenylazo)benzylhydroxylamine, 
N-(p-diazoben2yl)hydroxylamine and 
N-(p-methoxylphenylazo)benzylhydioxylamine. 

39. (previously presented) A coniposition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (C1-C18) fliiol. 
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40. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) thiol and said at least one of Ri, R2 and R3 is 
selected from (Cl-Cl 8) alkylthiol selected from methyl, ethyl, propyl, butyl, pentyl and hexyl 
thiol, and arylthiol selected from thiophenol and benzyltfaiol. 

41 . (previously presented) A composition according to claim 1, wh^ein the hydioxylamine 
is selected from: 

N-(tiuomethyl)hydroxylamine, N-(3-tfiiopropyl)hydroxylamine and 

N-(2-thioethyl)hydroxylamine, N-(p-suI£hydiyl)ben2ylhydroxylamine. 

42. Qjreviously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) sulfonic acid. 

43. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) sulfonic acid and said at least one of Rj, R2 
and R3 is selected from methanesulfonic acid, ethanesulfonic acid, propanesulfonic acid, 
butanesulfonic acid and p-toluenesulfonic acid. 

44. (previously presmted) A composition according to claim 1, wherein the hydroxylamine 
is selected fit)m: 

I -hydroxylamine-methanesulfonic acid, l-hydroxylamine-butane-4-suIfomc acid 
I-hydroxylamine-ethane-2-sulfomcacid, and 

1 -hydroxylamine-propane-3-sulfonic acid, N-(p-sulfobenzyl)hydioxylamine. 

45. (previously presented) A conq>osition according to claim 1, wherein at least one of Rj, 
R2 and R3 is halide. 
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46. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is halide and said at least one of Ri, R2 and R3 is selected from F, CI, Br and L 

47. (previously presented) A composition according to claim 1, wherein the hydroxylamine 
is selected from: 

N-(chloromethyl)hydroxylamine, N-(4-chlorobutyl)hydroxylamine, 
N-(bromomethyl)hydroxylamine, N-0>-chlon)benzyl)hydroxylamine, 
N-(2-chloroethyl)hydroxylamine, N-0>-fluorobenzyl)hydroxylamine and 

N-(3-chloropropyl)hydioxylaniine, N-(p-iodobenzyl)hydroxylamme. 

48. previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted hydroxylamme. 

49. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted hydroxylamine and said at least one of Ri, R2 and R3 is 
selected from N-methylhydroxylamine, N-ethylhydroxylamine, N-propylhydroxylamine N- 
butylhydroxylamine, N-pentylhydroxylamine, and N-benzylhydroxylamine. 

50. O)reviously presented) A composition according to claim 1, wherein the hydtroxylamine 
is selected from: 

Bis-methylhydroxylamine, Bis-(3-propyl)hydroxylamine and 

Bis-(2-ethyl)hydroxylamine, Bis-benzj^hdyroxylamine. 



51. (previously presented) A composition according to claim 1, wherein at least one of Rj, 
R2 and R3 is substituted or unsubstituted (C1-C18) phosphoester. 
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52. (previously presented) A composition according to claim 1, wherein at least one of Ri, 
R2 and R3 is substituted or unsubstituted (CI -CI 8) phosphoester and said at least one of R|, R2 
and R3 is selected from: dimethylphosphate, diethylphosphate» dipropylphosphate and 
benzylphosphate. 

5 3 . (previously presented) A composition according to claim 1 , wherein the hydroxylamine 
is selected from: 

di-hydroxylaminemethylphosphate ester, 
mono-bydroxylaminemethylphosphate ester, 
mono-(l-hydroxylainine)-ethyl-2-phosphate ester, 
di-(l-hydroxylarDine)-2-ethylphosphate ester, 
di-(l-hydioxylamine)-3-propyI-phosphate ester, 
mono-(bydroxylanmie-benzyl-phosphate ester and 
di-hydroxylamine-benzylphosphateester. 

54. (original) A composition according to claim 1, wherein the nitrone is less than 1% 
(wtAvt) of the hydroxylamine in the composition. 

55. (original) A composition according to claim 1 further comprising an effective amount of 
a carnitine. 

56. (original) A method for reducing oxidative damage to, or delaying senescence of a cell 
comprising the step of contacting a cell subject to or at risk of undesirable oxidative damage or 
senescence with a composition according to claim 1. 

57. (original) A method for reducing oxidative damage to, or delaying senescence of a cell 
comprising the steps of: 
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identilying a cell as subject to or at risk of undesirable oxidative damage or senescence; 

and 

contacting the cell with a composition according to claim 1 . 

58. (original) A method according to claim 57, wherein the cell is contained in other than a 
cancerous host. 
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